In light of more recent economic developments, we revisit trends in household wealth using these two data sources to better understand how households have fared. Despite substantial differences in the goals and methods used to produce the two measures of household net worth, the patterns of aggregate household wealth change over the past twenty-fi ve years are similar. The differences that do exist in a few subcomponents of the household balance sheet-such as owner-occupied housing, noncorporate equity, and credit cards-are attributable to methodological differences made in the production of the data. These differences do not fundamentally alter the pattern of household wealth changes leading up to and following the Great Recession.
Macro-and microwealth data are used to answer different types of questions about life cycle saving and wealth accumulation. Macrowealth data from the FFA, drawn primarily from various administrative sources, are often used in conjunction with macroincome and macroconsumption data to study household-sector saving and spending over time. 3 One might ask, for example, whether the dramatic decline in aggregate personal consumption expenditures during the Great Recession and subsequent slow growth have been unusual, given what happened to aggregate household wealth and income. 4 This sort of aggregate time-series analysis leads to estimates of key macroeconomic forecasting parameters, such as the marginal effect of wealth change or the effects of permanent and transitory income shocks on personal consumption expenditures. Answering such questions requires highfrequency, timely, and comprehensive data of the sort provided by the FFA.
The drawback to using macrodata is that the aggregate behavior of the household sector is modeled as though households are a monolithic entity, rather than generated by summing the behavior across the millions of households actually making the spending and saving decisions. 5 In a world of perfect household data (a world where this chapter would never have to be written) the macrowealth data would be aggregated from household-level wealth data, and that underlying household-level data would also have the key income, demographic, socioeconomic, labor force, credit market experiences, and expectation attributes of the individual households that theory tells us should affect their saving and spending decisions. Microdata is desirable for studying behavior both because households differ in terms of these underlying characteristics, but also because any given set of changes to the macroeconomic environment will have differential effects across households, depending on their initial conditions. 6 3. For example, see Wilson et al. (1989) . 4. This issue has been addressed in a number of papers. See, for example, Lettau and Ludvigson (2004) . 5. One exception is Maki and Palumbo (2001) , who use the SCF to provide evidence of heterogeneity inherent in the FFA values.
6. See, for example, De Nardi, French, and Benson (2012) and Petev, Pistaferri, and Eksten (2011) .
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The SCF is a widely used microdata set for studying saving and wealth accumulation behavior across different types of households. The popularity of the SCF among economic researchers is attributable to a unique sampling and data production strategy, and because the SCF collects both comprehensive balance sheet data and the extensive income, demographic, and other supplemental information that researchers want. 7 The SCF data have been used in several different ways for studying basic life cycle saving and wealth accumulation behavior. For example, one important use of the SCF is to calibrate structural life cycle models. Given income dynamics, realistic budget constraints, and assumptions about utility functions, deep parameters, and intertemporal optimizing behavior, one can solve for the predicted net worth outcomes of different types of households in different situations and then compare those predictions to actual outcomes in the SCF. 8 A second example of how the SCF has been used to study life cycle behavior is the so-called "synthetic cohort" approach, where observations are grouped within the independent cross sections in such a way as to make it possible to measure wealth changes for those groups between survey waves. 9 The SCF has much of the household-level balance sheet and other information that researchers desire for studying saving and wealth accumulation behavior, but the primary drawbacks are the triennial frequency, the lag between data collection and data release, and the relatively small sample sizes. 10 These limitations arise because the SCF is a complicated household survey, and (like every data collection effort) faces a budget constraint. Conducting and processing the data from even a few thousand household interviews is a substantial undertaking, and survey resources are allocated to balance competing objectives of data quality, frequency, and timeliness.
The FFA data are collected in a very different way and with different goals in mind, and thus there is a different set of tradeoffs. To a large extent, the 7. The sampling strategy of the SCF involves combining a standard area-probability sample with a special "list" sample of (probabilistically) high-wealth households. The list sample is chosen based on statistical records derived from income tax returns. Other household surveys that collect measures of household net worth, such as the Survey of Income and Program Participation (SIPP), Panel Survey of Income Dynamics (PSID), and Health and Retirement Study (HRS), generally fi nd wealth levels comparable to the SCF for much of the wealth distribution, but they fall far short for the wealthiest households. Given the high concentration of wealth, this also means those other microdata sets fall well short of producing aggregate net worth estimates that would match estimates of aggregate household net worth generated by the FFA.
8. See, for example, Hubbard, Skinner, and Zeldes (1994) . Browning and Lusardi (1996) provide an extensive overview of how different types of microdata have been used to study saving and wealth accumulation in different ways.
9. See, for example, Gale and Pence (2006) and Sabelhaus and Pence (1999) . 10. Another potential drawback is that the SCF has been almost exclusively a cross section since 1989, with the one exception being a 2009 reinterview of 2007 respondents that the Federal Reserve Board undertook in order to study the fi nancial effects of the Great Recession; see Bricker et al. (2011) . Bosworth (2012) shows that measuring saving (and thus consumption, solved for by subtracting saving from income) by fi rst-differencing wealth levels in the PSID is extremely problematic and probably uninformative. Rather than relying on measured wealth changes, Dynan (2012) uses the direct expenditure estimates now being collected by the PSID to study the effect of housing wealth on consumption.
FFA are based on data found in aggregate government reports and fi lings that provide comprehensive coverage of sectors or entities. For example, Call Reports provide the source data for banks, and regulatory fi lings with the Securities and Exchange Commission are source data for brokers, dealers, money market mutual funds, and government-sponsored enterprises. Other key government sources of data for the FFA are obtained from agencies including the Bureau of Economic Analysis (BEA), the Census Bureau, and the Internal Revenue Service (IRS). In addition, the FFA use trade association data. For example, data from the Investment Company Institute (ICI) are used to compile balance sheets for the mutual fund sector. Other data are provided by private vendors.
A heavy reliance on government fi lings works very well when estimating the size of some sectors. However, quarterly data are not available for households. Many components of the FFA's balance sheet for the household sector, found in table B.100, are estimated as residuals. These residuals are derived by estimating the economy-wide total, and removing the estimated values of all other sectors, which results in the value of the last remaining sector, households. Components estimated in this manner include households' holdings of checkable deposits and currency, time and savings deposits, bonds, and mutual funds.
High-quality data do not exist to estimate a balance sheet for nonprofi t organizations; thus, by default, they are included in the household sector. 11 In addition, some entities, such as domestic hedge funds and some privately held trusts, for which virtually no comprehensive source data are available, are also partially included in the household sector's residual calculations. The FFA historical series are frequently revised when source data themselves are revised, when new data are available, and when Federal Reserve Board staff change their methodology. Despite the very different approaches to estimating household net worth, the two data sets show the same general patterns of saving and wealth accumulation over the past twenty-fi ve years. Levels of net worth are nearly identical in the period 1989 to 1998. Beginning in 2001, and through 2010, the SCF estimates of net worth exceed the FFA estimates by approximately 20 percent. The gap that emerged in the early twenty-fi rst century is a combination of higher values for tangible assets in the SCF, in particular noncorporate business equity and owner-occupied housing, and larger values of liabilities in the FFA, especially for consumer credit.
These areas of divergence between the SCF and FFA in aggregate owneroccupied housing, noncorporate business, and credit card balances appear to be largely attributable to methodological differences in the production of the data, but they do not dramatically alter one's perceptions of household 11. The FFA previously reported a separate accounting for the fi nancial assets and liabilities of most nonprofi t organizations in supplementary table L.100.a, but this series was discontinued in 2000 due to source data quality concerns. The annual average of the total fi nancial assets of nonprofi t organizations reported in L.100.a was 1.2 trillion dollars. net worth changes leading up to and following the Great Recession (see tables 9.1 and 9.2). The most prominent aggregate trend in household wealth of the past decade or so is the boom and bust in owner-occupied housing. The aggregate values of owner-occupied housing in the FFA and SCF were nearly identical in 1995. Between 1995 and 2007, the FFA value increased nearly 170 percent, while the SCF value increased nearly 250 percent. Between 2007 and 2010, the FFA value fell 22 percent, while the SCF value fell 17 percent. The boom and bust in housing is clearly evident in both data sets, but the more dramatic boom and slightly less dramatic bust has left the SCF value some 40 percent higher than that in the FFA as of 2010. This pattern is unsurprising given methodological differences between the two estimates, and it is not immediately clear how these differences should be interpreted. A comprehensive explanation of why these differences exist is beyond the scope of this chapter.
According to responses to the SCF, noncorporate businesses are the tangible asset held by the fewest households, and the distribution of business values is extremely skewed. Differences in the valuation methods used by the SCF and FFA, along with a high degree of sampling variability because of the skewed distribution of owned business values possessed in the survey, combine to generate a volatile measure in which SCF business values typically exceed those in the FFA. However, as with owner-occupied housing, the general pattern of boom and bust in recent years is evident in both data sets.
Another example of apparent divergence between the SCF and FFA is in the category of consumer credit outstanding, especially credit card balances. 12 The SCF estimate of total consumer credit in any given year is generally only about two-thirds of the FFA value, and in the period of rapidly rising household debt leading up to the Great Recession, this divergence in levels contributed modestly to the widening of the gap in net worth. Again, however, a substantial fraction of this divergence appears possibly due to methodological differences. In particular, the SCF asks about credit card balances as of the time the respondent made their last payment (and thus excludes charges incurred in the interim) while the FFA measure balances at a discrete point in time without reference to the payment cycle. Both measures have their merits from the perspective of studying household behavior, and the overall impression of rapidly growing (then slowing or falling) consumer credit is evident using either concept. In order to shed light on whether additional differences between SCF and FFA aggregates are due to the micronature versus aggregate nature of the two data sets, or due to survey versus administrative sources of data, we also compare the SCF to a third source of data, the Consumer Credit Panel, a microdata set drawn from administrative records.
12. See, for example, Zinman (2009) and Brown et al. (2011) . 
Comparing SCF and FFA Net Worth
The SCF measure of net worth, as found in Bricker et al. (2012) , and FFA's measure of net worth reported in the B.100 table of the Z.1 release are conceptually different in several ways. We perform adjustments to each measure to reconcile the two concepts as much as possible, given the available data, for comparability. While the adjustments affect aggregate levels of net worth, trend and cyclical patterns of net worth are relatively unaffected.
Conceptual Adjustments to FFA Net Worth
First, FFA household net worth includes the nonprofi t sector. Where possible, we remove values that are attributable to the nonprofi t sector. Certain categories are separately collected for nonprofi t holdings, and therefore these can be directly removed. Other categories of household net worth are calculated as residuals after subtracting other sectors from the economywide total. For these categories, we cannot separate holdings of nonprofi ts from those of households, so the values associated with nonprofi ts remain in the FFA measure of net worth.
Second, pension wealth is treated differently in the two measures. Assets accruing through defi ned-benefi t (DB) pensions plans are an important component of overall household wealth but one whose levels cannot be determined unambiguously using the SCF. Pension recipients, and the SCF by extension, cannot put a value on the assets associated with future or current DB pension payouts without numerous assumptions. 13 We therefore do not include DB pensions in the measure of household wealth using the SCF, and we must also remove these assets from the FFA household balance sheet.
Lastly, we also remove a few small categories of assets and liabilities that are difficult to measure or compare. On the asset side these categories are life insurance reserves and other fi nancial assets (listed as security credit in FFA). We also remove margin loans and loans against life insurance policies from total liabilities. See table 9A.2 of the appendix for published and adjusted household wealth values.
The impact of these three adjustments can be found in fi gure 9.1, which presents household net worth measured by FFA from 1989 to 2010. 14 The top-most series is the net worth as reported on the B.100 table; the second line removes nonprofi ts where possible, and the lowest line is the FFA net worth that is adjusted for comparability with the SCF. These adjustments lower the level but do not substantially alter the time trend of FFA net worth. The FFA net worth climbs steadily between 1989 and 1999, after 13. The SCF asks whether respondents have DB pensions and their source, but collects no additional information about the magnitude of future payments.
14. We present third-quarter (Q3) data from FFA as that period matches most closely the average interview date in the SCF, particularly for high-wealth households.
which it levels off for two years. The FFA net worth then climbs steeply until 2007, declines between 2007 and 2009, then recovers somewhat in 2010.
Conceptual Adjustments to SCF Net Worth
There are a few small adjustments made to the SCF to make the aggregates more comparable with FFA. 15 We allocate assets from trusts and IRAs to their component asset types. We remove the smaller categories of assets and liabilities as is done with FFA. These categories include expected payments like lottery winnings or proceeds from a lawsuit, and IRA assets in mineral rights. The FFA does not estimate the hedge fund sector separately, so we remove hedge funds from the SCF net worth. Much of the hedge fund assets will be included in the FFA household sector due to the residual nature of its measurement, but this will not provide full coverage of hedge funds held by households. Removing these hedge fund assets from the SCF household measure does not necessarily bring the two sources more in line with one another, but we do so since we are unable to compare the FFA and SCF on this dimension. Furthermore, SCF questions on hedge funds do not ask about the nature of these assets, which is a component of our 
Fig. 9.1 Flow of Funds Accounts, measures of household net worth
Note: The "SCF adjusted" FFA net worth removes nonprofi t assets, defi ned-benefi t pension assets, and a few small categories as discussed in the text such as life insurance reserves. See appendix table 9A.2 for full details.
15. The difference between aggregate net worth that corresponds to the concept used by Bricker et al. (2012) and the values reported here range from 5 percent to 9 percent. comparison of asset holdings in the SCF and FFA. Life insurance and any loans against the policy are removed from assets and liabilities, respectively. Finally, we remove second homes that collect rental income but are not reported as investment properties by the respondent.
These adjustments yield more comparable administrative and surveybased measures of net worth. Figure 9 .2 shows that the fully adjusted net worth measures from the two sources track each other closely in the 1990s, with SCF generally coming in just shy of the FFA aggregates. In 2001, SCF net worth is about 25 percent higher than FFA net worth, and this difference persists in all subsequent waves. The leveling between 2000 and 2002 of the FFA is driven by a decline in corporate equity over this time period, and is partially offset by increases in house values. If corporate equity is excluded, the two series match up better between 1998 and 2004, but the SCF still shows higher growth in net worth, particularly from 1998 to 2001. Similarly, because the SCF is conducted every three years, it cannot capture the dynamics between 2008 and 2010 refl ected in the FFA. However, both data sources show a similar three-year trend between 2007 and 2010.
The ratio of SCF to FFA net worth was very consistent and close to unity between 1989 and 1998. The ratio increased beginning in 2001, after which the SCF shows at least 10 percent more household wealth (fi gure 9.3). The patterns differ by broad categories of net worth: tangible assets, fi nancial assets, and liabilities. After 1995, there is a steady upward trend in tangible assets represented in the SCF compared to FFA. In 2001, there is a sharp break in fi nancial assets patterns; while SCF fi nancial assets were previously less than FFA fi nancial assets, after 2001 SCF levels exceeded FFA, due to very little growth in the FFA between 1998 and 2001. 16 In 2007 and 2010, the SCF shows similar levels of fi nancial assets as the FFA. The SCF-to-FFA ratio of total liabilities is relatively fl at in comparison, remaining between 77 percent and 87 percent for all periods before reaching 90 percent in 2010.
Tangible Assets
Tangible assets consist of three categories: (a) owner-occupied residential real estate, (b) consumer durable goods, and (c) noncorporate business equity. In general, the level of tangible assets measured in the SCF grad- For instance, the S&P 500 index declined 18 percent between May 1st and September 30th of 2001, then increased 10 percent between October 1st and December 31st. However, since list sample respondents of the SCF, which are chosen due to their high levels of wealth and therefore their large share of households' holdings of equity, are typically interviewed at the end of the fi eld period, the timing of interviews is unlikely to be the sole reason for these outliers.
ually increases compared to the FFA after 1995 and continuing through 2010 (fi gure 9.3). This is a combination of relatively faster increases in both housing and noncorporate business values reported by households in the SCF. Although the SCF and FFA use fundamentally different approaches to valuing these infrequently traded assets, the overall pattern of boom and bust in asset values during the period leading up to and following the Great Recession is evident in both data sources.
Owner-Occupied Real Estate
The SCF and FFA once took relatively similar approaches to valuing owner-occupied real estate, but diverge methodologically in recent periods. The SCF collects owner-reported values in every survey year, which refl ects respondents' subjective valuations at that point in time. The FFA also rely on owners' self-reported house values, from the American Housing Survey (AHS), which is conducted every two years. In between AHS surveys, the FFA use a national housing price index (HPI) from CoreLogic and net investment from the Bureau of Economic Analysis (BEA) to interpolate between the AHS reference points. 17 The AHS data from 2007, 2009, and 2011 were not incorporated into the FFA. At the time of their release, AHS owner-reported values were deemed unreliable relative to house price indices in measuring in changes in the aggregate value of the housing stock during the housing bust. In particular, respondents to the AHS indicated that house prices had continued to increase at a fairly rapid rate, on average, in 2006 and 2007. By contrast, market-based measures of house prices showed that prices leveled off in 2006 and fell sharply in 2007. In constructing the FFA, Federal Reserve Board staff decided not to incorporate survey-based information until they had conducted more research on the issue; such research is ongoing. Thus, since 2005, a perpetual inventory equation has been used to estimate the value of residential real estate in the FFA; the CoreLogic national house price index is used as a proxy for price changes for the existing stock, and net investment is from BEA.
Throughout most SCF survey years since 1989, the SCF and FFA measures of aggregate home values are very close. This is not surprising, as both are grounded in owner-reported values of homes. 18 The SCF asks home owners how much their house would be worth if sold at the time of the interview. The AHS poses a question with the exact same wording as the SCF. The primary difference between the AHS and the SCF is that the AHS is a sample of homes, not households, and is collected in odd-numbered years, 17. The CoreLogic HPI is calculated using multiple sales of the same property to remove unobserved heterogeneity associated with each property. http://www.corelogic.com/products /corelogic-hpi.aspx.
18. Following the FFA approach of measuring owner-occupied residential real estate for comparability, we remove any residential property that collects rental income from aggregate SCF measures. The SCF also measures vacation homes more accurately than the AHS, which is another reason why the SCF values are larger than the FFA. while the SCF is collected every three years. Given these minor differences, it is not surprising that from 1989 through 2001, the levels of owner-occupied real estate observed in the SCF and the FFA (which is benchmarked to the AHS) match well. In 1998 and 2001, there is a slight divergence, with the SCF reporting higher values by almost 10 percent (see table 9.3 and fi gure 9.4). The comparability between SCF and AHS owner-reported house values is evident at all points in the distribution of house values and across survey years. Comparison of values over time requires harmonizing the SCF values with the top-coding of high values in the AHS. The public-use AHS is topcoded at $350,000 through 2003, but that topcode limit was increased in 2005 and is now tied to house price growth. In order to facilitate a direct comparison across the house price distributions, we artifi cially cap the AHS values at $350,000 in 2005, so that the increase in the topcode effectively occurs in 2007 when the next wave of the SCF was conducted. We topcode SCF home values at the same thresholds as the AHS in every year. The FFA adjust down the aggregate AHS value of residential real estate 5.5 percent in 2001, 2003, and 2005 to account for the apparent upward bias in reported home values in survey responses shown in Goodman and Ittner (1992) and others.
After making the topcode adjustments, owner-reported house values across survey years line up very well both in terms of the aggregate (fi gure 9.5) and at various percentiles in the distribution of house values (fi gure 9.6). 19 One small difference is the value at the 90th percentile in the AHS is slightly smaller than in the SCF beginning in the late 1990s. Thus, even though the sampling approach is very different between the two surveys, the picture of housing values and trends is very similar. That is, the boom and bust in house prices leading up to and following the Great Recession is evident in both surveys.
Beginning with the 2004 SCF survey, there is a growing divergence between the SCF and FFA; in 2007 and 2010, the SCF estimate was more than 30 percent larger than the FFA estimate. The 2004 FFA value combines information from the 2003 AHS, the CoreLogic index between 2003 and 2004, and net investment in housing between those two years. It was a period of rapidly rising house prices, with the growth in 2004 exceeding the gains in 2002 and 2003 according to the national CoreLogic HPI. Between 2001 and 2004, the SCF reported total growth of 50 percent while the FFA and CoreLogic HPI report a change of approximately 40 percent. It is unclear whether the divergence is happening more in the early period (2001) (2002) than the later period (2003) (2004) . According to CoreLogic, the growth from 2003 to 2004 was 50 percent larger than in the two preceding years (about 15 percent compared to annual growth rates of about 10 percent).
In the most recent period, 2007 to 2010, the SCF data show much higher aggregate housing values than the FFA. The divergence in 2007 and 2010 may not be surprising given the differences in estimation methodology. Since the FFA have not been benchmarked to the AHS since 2005, the estimates are now driven by transaction-based measures of home values rather than owners' reports. The CoreLogic HPI represents changes in the value of houses that transact in a given period, whereas the SCF is a sample of households, most of which did not engage in a recent transaction. As a result, the SCF and FFA are now using different conceptual frameworks to measure changes in house prices over time.
Most of the increased gap between SCF and FFA aggregate house values occurred between 2004 and 2007. During this period, the housing price boom continued through 2005 before leveling off in 2006 and declining in 2007, the year leading up to the Great Recession. In the period 2007 to 2010, the decline in SCF self-reported house values was less than the value indicated by the CoreLogic transaction-based index, and thus the gap between SCF and FFA aggregates continued to widen, albeit at a slower pace.
Durable Goods
The second category of tangible assets common to the SCF and FFA is durable goods. The FFA obtain values directly from the BEA. The SCF's method of measuring durable goods remains the same over the full time period. 20 The ratio of SCF to FFA is fairly constant over the full time period, averaging 60 percent representation of what the FFA reports. This difference is confi rmed using BEA tables that show categories not measured by the SCF account for more than 30 percent of all consumer durable goods. As a result, both sources show similar trends in households' holdings of durable goods.
Equity in Noncorporate Business
Among tangible assets, noncorporate businesses are held by the fewest number of households, and the distribution of the holdings is extremely skewed. 21 The nonfi nancial noncorporate business sector consists of partnerships and limited liability companies, sole proprietorships, and properties that receive rental income. Noncorporate farms are included in this sector. For noncorporate fi nancial fi rms, the FFA include security brokers and dealers. Differences in the valuation methods used by the SCF and FFA along with a high degree of sampling variability (see appendix) because of the distribution of owned business values combine to generate a volatile measure in which SCF business values typically exceed those in the FFA.
The FFA rely on intermediary sources for noncorporate fi nancial and nonfi nancial noncorporate business values. For noncorporate fi nancial businesses the FFA get their estimates from SEC fi lings of security brokers and dealers. For noncorporate nonfi nancial businesses, fi nancial assets are estimated using IRS estimates based on business income reported on tax 20. Durable goods measured by the SCF include vehicles, which comprise the majority of this category, small valuables, and other collectibles. 21. Fewer than 15 percent of households held noncorporate equity in 2007 and 2010.
returns, nonfi nancial assets are estimated using data from BEA, and data on noncorporate farms primarily come from the US Department of Agriculture (USDA). 22 The FFA estimates of real estate holdings incorporate data from CoStar. As with owner-occupied housing, the SCF asks noncorporate business owners how much they believe their business would sell for today. The SCF fi nds higher aggregate values for noncorporate equity than the FFA in every year except for 1995. 23 From 1989 to 1995, the two series moved closer together, and in fact, the FFA estimate exceeded the SCF aggregate in 1995. Since then, the two series have diverged substantially, but the overall pattern of boom and bust leading up to and following the Great Recession is evident in both data sets. The value of noncorporate business grew roughly 80 percent in both data sets between 2001 and 2007, though the growth during the boom underscores the difficulties with getting precise estimates. The ratio of SCF to FFA noncorporate equity fell from 122 percent to 108 percent between 2001 and 2004, before rising to 123 percent by 2007. Since the FFA show that real estate holdings comprise much of the net worth of noncorporate businesses, differences in owner-reported and index-based values might explain why SCF measures tend to exceed FFA measures. Sampling variability may also be an issue in the latest comparison (see appendix), but methodological differences may also have played a role. The aggregate value of noncorporate businesses fell about 27 percent in the FFA between 2007 and 2010, while the corresponding decline in the SCF was 12 percent. Thus, the gap between the two estimates widened substantially in the most recent survey. One possible explanation for this recent divergence is that FFA values are tied more directly to realized business incomes, which took a substantial hit during the Great Recession.
Financial Assets
Financial assets are a large component of total assets and net worth. These assets, which include risky assets like corporate equity, and other assets like deposits, which we will call safe assets, can be held in various types of accounts. High-level FFA-SCF comparisons across account types and risk types tell the same story over time, though we see divergence in detailed drilldowns of portfolio allocation. In both data sets, the aggregate level of fi nancial assets reached about 30 trillion dollars in 2010 (see tables 9.1 and 9.2). In the fi rst half of our study period, the SCF reported lower levels of 22. A description of the data sources and limitations can be found at http://www.irs.gov /taxstats/bustaxstats/article/0,,id=214346,00.html. 23. Antoniewicz's (2000) values for noncorporate equity in the SCF are much lower for 1989 to 1998. As a result, she fi nds that either FFA and SCF are very comparable or that SCF is smaller. Antoniewicz (2000) includes our defi nition of other residential real estate (vacation homes) as investment real estate instead of net nonresidential real estate. From 1989 through 1998, the value of net nonresidential real estate is more than twice the value of other residential properties.
fi nancial assets than the FFA. The trend has a large break in 2001, after which the ratio of SCF to FFA fi nancial assets fell. 24 In the past two SCF surveys, both SCF and FFA show similar levels of fi nancial assets. However, patterns for detailed asset types are not as close for the two data sets, which can be expected due to the very different methods used by the FFA and SCF for allocating fi nancial assets to asset classes.
Assets inside and outside Retirement Accounts
The highest-level breakdown within fi nancial assets is the distinction between assets held inside and outside 401(k)-type accounts and other defi ned contribution plans, trusts, and managed investment trusts (MIAs). For simplicity, we will refer to these as 401(k)-type plans. Since data on 401(k)-type accounts are collected separately from other fi nancial assets for both the SCF and the FFA, we will consider these assets on their own. Figure 9 .7 displays the SCF-FFA ratio of safe and risky assets held outside 401(k)-type accounts and assets inside 401(k)-type accounts over time. While the time trend of measurement of safe and risky assets outside 401(k)type accounts on the two data sets are similar, the SCF level of 401(k)-type assets has grown relative to the FFA since 1998.
For fi nancial assets outside 401(k)-type accounts the FFA values are residuals, so they include assets held by nonprofi ts and hedge funds. 25 The FFA data on IRA holdings are reported in their respective asset class: deposits, bonds, corporate equity, and mutual funds. Making the SCF comparable to the FFA here requires allocating assets to the same asset categories. Furthermore, the SCF methodology for estimating the value of non-401(k)-type holdings of detailed asset types has changed over time so we will instead focus primarily on analyzing risky assets, which include corporate equity and mutual funds, versus safe assets, which include deposits and bonds.
Deposits and Bonds outside 401(k)-Type Accounts
The SCF levels of safe assets (deposits and bonds) are consistently lower than FFA levels. One explanation is that the residual nature of FFA safe assets likely increases their value relative to the SCF since the FFA include assets held by nonhousehold entities, such as churches and other nonprofits, which are likely to have signifi cant holdings of deposits and bonds. 26 The SCF-FFA ratio of safe assets is generally between 0.53 and 0.64, with slightly elevated ratios in 2001 to 2004. Deposits in the SCF are consistently lower than in the FFA. The levels of deposits measured by the SCF were 24. Refer to footnote 17 for more information about 2001 data. 25. Hedge funds are also included in FFA residuals as they do not have direct reporting requirements that could be used to remove them. As mentioned above, some of these assets are held by households.
26. See footnote 11 for more information on FFA data on nonprofi t organizations.
stable at about 60 percent of FFA deposits until 1998. The SCF-FFA ratio rose to about 70 percent in 2001 and since has stabilized around 80 percent. Some of the reasons for this persistent gap between the SCF and FFA have been established. Avery, Elliehausen, and Kennickell (1988) discuss some of these explanations. For instance, unlike the FFA, the SCF measure does not include currency. Also, check fl oat and the holdings of churches could account for some of the discrepancy. The SCF also reports much lower bond holdings than the FFA. The SCF-FFA ratio of bonds has declined somewhat from 59 percent in 1989 to 50 percent or below in all years except 2001. In 2001, the ratio reached over 80 percent. Furthermore, the pattern is also partially driven by no growth in bond holdings in the FFA between 1998 and 2001 with a large increase measured in the SCF, which saw almost 100 percent increase. Lastly, SCF respondents are likely to report the face value of their bonds, which may differ from the book values or other types of valuations used in the FFA (see Antoniewicz 2000) 27. Our analysis yields different fi ndings than Antoniewicz (2000) due to large upward revisions that have been made since 2000 to the FFA historical series.
Fig. 9.7 Ratio of SCF aggregate to FFA aggregate value: Financial assets
Notes: Safe assets include deposits and bonds while risky assets include corporate equity and mutual funds.
Mutual Funds and Corporate Equity outside 401(k)-Type Accounts
Risky fi nancial assets consist of mutual funds and corporate equities. The SCF-FFA ratio is close to one in the 1990s. However, the ratio jumps from 1.12 in 1998 to 1.61 in 2001. This is likely attributable to new SCF questions on asset allocations within IRAs added during the 2001 wave. 28 In previous waves, IRA accounts were allocated to risky and safe assets based on simple rules-of-thumb drawn from brief follow-up survey questions. 29 After 2001, the SCF-FFA ratio came down to lower levels.
Comparing SCF and FFA measure of the two subcomponents of risky assets requires even more detailed allocation of SCF assets. All risky assets held in IRAs, trusts, and MIAs were allocated to corporate equities for survey waves prior 2004, but were subsequently allocated to mutual funds from 2004 onward. Therefore, we expect that the SCF will understate true household holdings of corporate equity and overstate holdings of mutual funds prior to 2004, and vice versa thereafter.
The FFA levels of the value of publicly traded corporate equities are drawn from direct measures of publicly traded shares. For closely held corporations, the FFA combine information from IRS revenue data on S corporations, data from Forbes on private C corporations, and data from Compustat. In all survey waves, SCF levels of corporate equity exceed FFA levels. With one exception, the typical difference between SCF and FFA levels is approximately 15 percent. Like the SCF-FFA ratio of bonds, the ratio of corporate equity spiked in 2001, reaching 1.90. Similar to the trend between 1998 and 2001 for net worth, SCF and FFA measures of corporate equities diverge between these two waves. The FFA do not show an increase in corporate equity between these two waves, whereas the SCF levels increase over 40 percent.
The value of mutual funds in the SCF has increased relative to the FFA over the course of the study period. Initially, the SCF-FFA ratio of longterm mutual funds was approximately 0.65. It rose to 0.91 in 1995, dropped in 1998, and in 2001 rose to 0.95. Since 2004, the SCF levels of mutual funds have exceeded 1.4 times that of the FFA. This is consistent with the change in IRA allocations on the SCF discussed above.
Assets inside 401(k)-Type Accounts
Holdings in 401(k)-type accounts are collected separately from other fi nancial assets in both the SCF and the FFA. Prior to 2001, the SCF and 28. Unlike assets held within 401(k)-type accounts and IRA accounts, SCF respondents are queried specifi cally about holdings of particular asset classes held outside these accounts during all waves.
29. Antoniewicz (2000) assigns the assets in SCF based on the type of institution holding the account. However, this approach is no longer realistic due to consolidation in the banking industry.
FFA show very similar levels of assets in 401(k)-type accounts. Starting in 2001, the SCF reports levels of 401(k) holdings that are over 40 percent higher than those reported by the FFA. Some of this divergence may be due to data coverage. The SCF changed its questionnaire in 2001 to include current and future work-related defi ned contribution plans.
Consequently, the SCF level of 401(k) holdings has exceeded that on the FFA persistently since 2001. The SCF-FFA ratio held relatively steady between 2001 and 2007 and increased in 2010. This is due to the fact that the SCF shows an increase in the value of assets between 2007 and 2010, whereas the FFA show a modest decline.
Liabilities
Household liabilities cover home mortgages and consumer credit and debt. Levels of liabilities have increased over time, as shown both in the FFA and SCF data (see tables 9.1 and 9.2). However, we do not expect aggregate levels of liabilities as measured on the FFA to perfectly match SCF aggregate levels due to major differences in their methods. Like the SCF's approach to collecting data on assets, the survey asks respondents about their liabilities account by account. The FFA collects data on liabilities by type of institution, including savings institutions, credit unions, government-sponsored enterprises, and fi nance companies. Data on mortgages, consumer credit, and other liabilities are collected separately, and subtypes are not drilled down. In contrast, SCF asks respondents about various types of outstanding debt within those three categories. For instance, respondents are asked separately about mortgages and home equity lines of credit on primary and second homes, credit cards, education loans, vehicle loans, and so forth. Furthermore, the two sets of data measure fundamentally different concepts. The FFA collect data on consumer credit, which includes current balances that consumers may pay off in full without incurring interest-so-called "convenience credit," whereas SCF focuses on outstanding consumer debt, which excludes convenience credit.
As can be seen in fi gure 9.3, the ratio of total liabilities from the SCF and FFA has been relatively stable during this time period. Liabilities on the SCF were about 77 percent of those measured by the FFA in 1992, and this ratio subsequently hovered around 80 percent, ending at 88 percent in 2010. As shown in fi gure 9.8, the SCF-FFA ratios of the two major categories of liabilities (mortgages and consumer credit/debt) have been relatively stable over time.
Home Mortgages
Overall, the SCF and FFA measures of home mortgages track each other quite well. The SCF levels of home mortgages have become modestly closer to FFA levels over time. The SCF levels of mortgages were between 85 and 98 percent, settling at 96 percent in 2010. This comparison suggests that administrative and survey measures of home mortgages exhibit similar trends over time. The similarities are likely attributable to the fact that the FFA and SCF have relatively consistent conceptual defi nitions and data collection methods throughout the sample period. The results are consistent with Bucks and Pence's (2008) fi ndings that the mortgage terms reported by home owners on the SCF match administrative records as well for fi xed-rate mortgages. Both data sets show a growth in home mortgages over time, with a leveling off between 2007 and 2010.
Consumer Credit and Debt
While the SCF measures outstanding consumer debt, the FFA explicitly measures consumer credit, which includes current balances, whether or not they are paid off in full without incurring interest. Therefore, SCF measures of consumer debt should, due to defi nitional differences, be smaller than FFA measures. Furthermore, the discrepancy between the two sources of data may change over time depending on the importance of convenience credit. 30 The greater the convenience use of consumer credit, the greater the defi nitional discrepancy between the SCF and FFA measures of liabilities. Lastly, some differences may arise due to difficulties in separating spending for personal versus business purposes. The SCF consumer debt was about two-thirds the level of consumer credit measured by the FFA in 1992, falling to half in 2001, then rose to 71 percent in 2010. This is consistent with previous studies documenting the gap between credit card measures, one of the primary components of consumer credit/debt, on the SCF and FFA. Zinman (2009) has shown a gap in aggregate credit card debt between the SCF and G.19 release, the FFA's main source for credit card data. 31 9.5.3 Credit Card Balances on Administrative and Household Microdata
The G.19 data used by the FFA are aggregates from administrative data, and the SCF collects microdata using survey responses. To investigate whether discrepancies between the two data sources arise because one source uses macrodata whereas the other uses microdata, or because one uses administrative sources rather than survey responses, we turn to a third data set. The Federal Reserve Bank of New York's Consumer Credit Panel (CCP) provides administrative microdata on household liabilities for individuals with credit reports (Lee and van der Klaauw 2010) . In a comparison of 2007 data from the SCF and the CCP, Brown et al. (2011) fi nd that the levels of overall debt from the two data sources are fairly close, as are levels of overall home-secured debt and education loans. However, the authors fi nd that rates and levels of holding credit card debt are lower on the SCF than the CCP. 32 In particular, Brown et al. fi nd that about 46 percent of SCF respondents report outstanding credit card debt, whereas the Consumer Credit Panel/ Equifax implies 76 percent of households have credit card balances on their credit reports. The 46 percent rate calculated in the SCF is the proportion of households presumed to have credit reports that report outstanding balances on credit cards after the last payments on those accounts. However, the 76 percent of households with credit card balances from the CCP is computed using any credit card balances from credit reports and cannot distinguish between convenience usage and such outstanding balances. Adding in the additional 28 percentage points of SCF 2007 households who report having new credit card charges (but no outstanding balances) yields an estimated 74 percent of credit-report generating households with credit card charges, compared to the 76 percent found in the CCP.
Including new credit card charges as well as outstanding balances on credit cards on the SCF, which makes the SCF measure of credit card balances more comparable to the administrative data, also substantially increases SCF aggregate credit card levels. This broader measure would increase SCF 31. See Furletti and Ody (2006) for more details on the G.19 estimate of consumer credit. 32. Their results are consistent with Zinman (2009) , which is unsurprising given that the CCP and G.19 both measure credit from credit cards, not outstanding balances alone. levels of credit card debt by 28 percent in 2001 and 2004, 21 percent in 2007, and 25 percent in 2010 . Figure 9 .9 shows the distribution of credit card balances by household, conditional on having any credit card spending, in the CCP and the SCF (using the broader defi nition including new charges) in 2010. The distributions are quite close across the four waves of the SCF that overlap with the CCP data. 33 Therefore, the distributions of comparable concepts are very close for administrative and survey-based microdata. Table 9 .4 shows the proportion of total balances attributable to new charges for waves between 2001 and 2010. In all waves, the greater the total balance on credit cards, the smaller the proportion attributable to new charges. For instance, the vast majority of balances under $1,000 are attributable to new charges rather than revolved debt. Both mean and median proportions of total balances attributable to new charges have declined in Further research is needed to investigate if other characteristics of consumer debt are sources of discrepancies between survey and administrative data. In addition to conceptual differences between consumer credit on the FFA and consumer debt on the SCF, differences in credit card measures might be attributable to the individual nature of such accounts. Whereas mortgages might be considered household-level loans, credit card accounts are often held separately by different members of the family, and information on the account-level charges and debts may be shared across family members differently in different households. Since the SCF only interviews one respondent per household, such heterogeneity may lead to some respondents producing highly accurate levels of outstanding balances and new charges, if they are single or are fully aware of the credit card behavior of all other members of the family. Other respondents may not be able to accurately report credit card behavior on behalf of their relatives. In addition, the SCF asks respondents to exclude business credit cards. Individuals may use business cards for personal spending, and personal spending for business purposes, which makes it difficult for both the survey and administrative side to isolate personal debt of households. Further investigation can shed light on the relative importance of these factors in explaining why SCF aggregate liabilities have been 80 to 91 percent of FFA aggregate liabilities.
Conclusions
The period leading up to the Great Recession can be characterized by a dramatic increase in asset prices, especially for tangible assets like owneroccupied housing and noncorporate businesses, and to some extent in the value of corporate equities and other risky assets as well. The other dominant feature of the decade or so preceding the recent fi nancial crisis was an explosion in household debt, especially mortgages, associated with that boom in asset prices. The fi nancial crisis itself was, of course, driven by the subsequent collapse in asset prices, which combined with elevated debt levels, has left many household balance sheets in distress.
These overarching patterns of boom and bust in asset prices and debt accumulation along with the consequent effects on household balance sheets are evident in both the macrolevel FFA and the microlevel SCF. There is some divergence between the SCF and FFA in terms of asset prices increases during the boom, and to a lesser extent in the severity of asset price declines in the most recent period, but the general implications for household behavior one takes away from the long-term trends and fl uctuations is basically the same. The different patterns that do exist in categories such as owneroccupied real estate, noncorporate businesses, and credit cards are attributable, at least in part, to methodological differences in the production of the two data sets.
Researchers using the SCF and FFA to study various aspects of household behavior need to appreciate the different strengths of each data set. Maki and Palumbo (2001) incorporate household heterogeneity in income and educational attainment measured by the SCF with the aggregate trends found in the FFA and exploit the strengths of both data sets in tandem. Similarly, Gale and Pence (2006) use the SCF to show that the aggregate increase in wealth that occurred in the 1990s accrued favored older households over younger ones. Likewise, researchers should keep those methodological differences in mind when drawing conclusions. Note: Billions of dollars, levels outstanding.
